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NAAQS Review Process
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NAAQS Review Process

• Integrated Review Plan (IRP)
– Specifies schedule for review
– Outlines process for conducting review
– Highlights key policy-relevant science issues that will guide 

review

• Integrated Science Assessment (ISA)
– Concise evaluation and synthesis of the most policy-relevant 

science
– Emphasis on science integration and clear characterization 

strengths and uncertainties of available scientific evidence
– Scientific foundation for:

• Design and development of Risk/Exposure Assessment (REA) 
• Policy Assessment and Agency decisions
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NAAQS Review Process

• Risk/Exposure Assessment
– Scope and Methods document describes the planned approach 

for characterizing nature, magnitude and uncertainties of 
exposure and risk

– REA document provides concise presentation of key results, 
observations and uncertainties to inform the Policy Assessment

• Policy Assessment
– Consideration and integration of scientific evidence and 

exposure/risk-based information
– Based on scientific and technical information assessed and 

presented in ISA and REA
– Consideration of range of policy options for standard setting:

• Adequacy of the current standards
• As appropriate, consideration of alternative standards considering 

basic elements:  indicator, averaging time, level and form
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Timeline for Current Review 
– Completed Elements –

Science and Policy Issue Workshop → October 29-30, 2008

Draft Integrated Review Plan (IRP) → September 2009

CASAC consultation for IRP → November 13, 2009

Integrated Science Assessment (ISA)
Peer Input Workshop → August 6, 2010

1st External Review Draft ISA → March 4, 2011

Final IRP Released → April 2011

Scope and Methods Plans for 
Risk/Exposure Assessment (REA) → April 2011

CASAC Meeting → May 19-20, 2011
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2st External Review Draft ISA → September 2011

1nd External Review Draft REA → October 2011

CASAC Review 2nd Draft ISA and 1st Draft REA → November 2011

Final ISA → February 2012

2nd External Review Draft REA → May 2012

First Draft PA → June 2012

CASAC Review 2nd Draft REA and 1st Draft PA → July 2012

Final REA → October 2012

Second Draft PA → November 2012

CASAC Review 2nd Draft PA → December/January 2013

Final PA → March 2013

Proposed Rule → September 2013

Final Rule → June 2014

Timeline for Current Review 
– Remaining Elements –
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2010 Ozone Reconsideration Proposal

7

• EPA proposed revisions to the standards in January 2010
• Proposal to strengthen the level of the 8-hour primary ozone 

standard to a level within the range of 0.060 to 0.070 ppm
• Proposal to establish a distinct cumulative, seasonal secondary 

standard at a level in the range of 7-15 ppm-hours.
– This cumulative standard would add weighted hourly ozone 

concentrations across all days in a three-month period.

• EPA sought additional advice on the primary standards from 
CASAC in early 2011, and received advice in March, reiterating 
their recommendation for a standard of 0.060 – 0.070 ppm.

• EPA intends to issue a final rule by July 29, 2011
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First External Review Draft 
Ozone ISA - Chapters

8

1. Introduction
2. Integrative Health and Welfare Effects Overview
3. Atmospheric Chemistry and Ambient Concentrations
4. Exposure to Ambient Ozone
5. Dosimetry and Mode of Action
6. Integrated Health Effects of Short-term O3 Exposure
7. Integrated Health Effects of Long-term O3 Exposure
8. Populations Susceptible to O3-related Health Effects
9. Environmental Effects: O3 Effects on Vegetation and 

Ecosystems
10.The Role of Tropospheric O3 in Climate Change and 

UV-B Effects
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Ozone ISA Team

9
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1. This first external review draft O3 ISA is of substantial length and reflects 
the copious amount of research conducted on O3.  EPA has attempted to 
succinctly present and integrate the policy-relevant scientific evidence for 
the review of the O3 NAAQS.  The panel may note that per CASAC 
consultation on November 13, 2009, considerable discussion has 
focused on older literature. The panel emphasized that important older 
studies should be discussed in detail to reinforce key concepts and 
conclusions if they are open to reinterpretation in light of newer data and 
where these older studies remain the definitive works available in the 
literature.  In considering subsequent charge questions and recognizing 
an overall goal of producing a clear and concise document, are there 
topics that should be added or receive additional discussion?  Similarly, 
are there topics that should be shortened or removed? Does the Panel 
have opinions on how the document can be shortened without eliminating 
important and necessary content?

10

Overarching Charge Questions
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2. The framework for causal determination and judging the overall weight of 
evidence is presented in Chapter 1.  Is this framework appropriately 
applied for this O3 ISA?  How might the application of the framework be 
improved for O3 effects?

3. Chapter 2 presents the integrative summary and conclusions from the O3

ISA with detailed discussion of evidence in subsequent chapters. Is this a 
useful and effective summary presentation?  How does the Panel view 
the appropriateness of the causal determinations? 

11

Overarching Charge Questions
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Framework for Causal 
Determination

Weight of Evidence for Causal Determination

• Causal relationship

• Likely to be a causal relationship

• Suggestive of a causal relationship

• Inadequate to infer a causal relationship

• Not likely to be a causal relationship

12
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Causal Determinations
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Vegetation and Ecosystem Effects Causality Determination 

Alteration of Leaf Gas Exchange in Vegetation Causal

Alteration of Vegetation Reproduction Causal

Visible Foliar Injury Effects on Vegetation Causal

Reduced Vegetation Growth Causal

Reduced Yield and Quality of Agricultural Crops Causal

Reduced Productivity in Terrestrial Ecosystems Causal

Reduced Carbon Sequestration in Terrestrial Ecosystems Likely Causal

Alteration of Terrestrial Ecosystem Water Cycling Likely Causal

Alteration of Belowground Biogeochemical Cycles Causal

Alteration of Terrestrial Community Composition Likely Causal

Causal Determinations
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4. In relation to Chapter 3 and its associated appendix, to what extent are the atmospheric 
chemistry and air quality characterizations clearly communicated, appropriately 
characterized, and relevant to the review of the O3 NAAQS?  Does the information on 
atmospheric sciences provide useful context and insights for the evaluation of O3 effects 
on human health, vegetation, ecosystems, and climate in the ISA?

a. Is accurate and appropriate information provided regarding techniques for measuring O3

and its components, and spatial and temporal patterns of O3 concentration? 

b. Policy Relevant Background (PRB) O3 concentrations are necessary to estimate risks to 
human health and environmental effects associated with exposures to O3 concentrations 
attributable to anthropogenic sources of precursors emitted in the United States, Canada 
and Mexico (i.e., to O3 concentrations above PRB levels). As such, estimates of PRB are 
key to the NAAQS process for O3. Is the evidence related to estimation of and uncertainty 
in PRB presented clearly, succinctly, and accurately?  Are there issues related to 
uncertainties in methods for estimated PRB concentrations that have not been addressed 
or should be expanded?

c. Does the discussion of ambient O3 concentrations adequately describe the variability 
attributed to diurnal patterns, seasonal patterns, and spatial differences in both urban and 
non-urban locations?  Are the analyses and figures presented in Chapter 3 and its 
associated appendix effective in depicting ambient O3 characteristics?

d. Is there additional information regarding oxidants, other than O3, that should be included, 
or is the current emphasis on O3 adequate? 15

Specific Charge Questions
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GEOS-Chem Nested Simulation 
North American O 3 Background
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Color scale Indicates topography (surface pressure)
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5. Chapter 4 describes human exposures to O3. Is the evidence relating human 
exposure to ambient O3 and errors associated with exposure assessment 
presented clearly, succinctly, and accurately?  Are the results of field studies 
evaluating indoor-outdoor and personal-ambient exposure relationships, and 
factors affecting those relationships, presented in a manner that is useful for 
interpretation of epidemiologic results?  Is the information on modeling O3

concentration surfaces and population exposures appropriate for evaluating the 
utility of these modeling approaches?  Do the characterizations of temporal and 
spatial variability of O3 in urban areas provide support for better understanding and 
interpreting epidemiologic studies discussed later?

6. The dosimetry and modes of action of O3 are discussed in Chapter 5.  The primary 
focus of the dosimetry discussion is to highlight factors that might lead to 
differences in dose between individuals and between species. Some potential 
modes of action that may underlie a number of health outcomes and that may 
contribute to the biological plausibility of health effects of short- and long-term 
exposures are described in detail.  Is the review of basic dosimetric principles of 
O3 uptake presented accurately and in sufficient detail? What are the views of the 
Panel on the approach taken in Chapter 5 to characterize modes of action for O3-
related effects? 

18

Specific Charge Questions
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7. Chapter 6 is intended to support the evaluation of human health effects evidence for 
short-term exposures to O3.  To what extent are the discussion and integration of 
evidence on the health effects of O3 from the animal toxicological, controlled human 
exposure, and epidemiologic studies, technically sound, appropriately balanced, and 
clearly communicated?  Does the integration of health evidence focus on the most 
policy-relevant studies or health findings?  What are the views of the panel regarding 
the balance of emphasis placed on evidence from previous and recent epidemiologic 
studies in deriving the causal determination for short-term O3 exposure and respiratory 
effects (in particular, additional epidemiologic evidence for lung function and respiratory 
symptoms and new evidence for biological indicators of airway inflammation and 
oxidative stress that previously has been largely limited to human controlled exposure 
and toxicological studies)? The majority of new studies that examine the association 
between short-term O3 exposure and mortality focus on specific issues that have been 
previously identified. Does the structure of the section adequately highlight the breadth 
of studies (both older and new) that indicate an association between O3 and mortality 
and provide the underlying rationale for the causal determination?  Are the data 
properly presented regarding the credibility of newly reported findings being attributable 
to O3 acting alone or in combination with other co-pollutants and regarding the extent 
that toxicological study findings lend support to the biological plausibility of reported 
epidemiologic associations in reaching causal determination?  Are the tables and 
figures presented in Chapters 6 appropriate, adequate and effective in advancing the 
interpretation of these health studies? 19

Specific Charge Questions
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8. Chapter 7 presents important new findings from studies published since the 2006 
O3 AQCD including studies that examine the relationship between long-term O3

exposure and new onset asthma in children, first childhood asthma hospital 
admissions, increased asthma severity, bronchitic symptoms and respiratory-
related school absences. These studies provide evidence in this regard based on 
different genetic variants. What are the views of the Panel on the conclusions 
drawn in the draft ISA regarding the strength, consistency, coherence and 
plausibility of the evidence for health effects for long-term O3 exposure on 
respiratory morbidity?  Limited new data also suggest a link between long-term O3

exposure and respiratory mortality; what weight should be placed on this evidence 
in causal determinations? What are the views of the Panel on the conclusions 
drawn in the draft ISA regarding the strength, consistency, coherence and 
plausibility of the evidence for neurological effects resulting from long-term O3

exposure? Are the data properly presented regarding the credibility of newly 
reported findings being attributable to O3 acting alone or in combination with other 
co-pollutants and regarding the extent that toxicological study findings lend 
support to the biological plausibility of reported epidemiologic associations in 
reaching a causal determination? 

20

Specific Charge Questions
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Evidence for a 
spectrum of 
respiratory health 
effects with short-
and long-term 
exposure

ISA, Figure 2-1

21
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9. Chapter 8 is a discussion of potential susceptibility factors.  Are the 
characteristics included within the broad susceptibility categories 
appropriate and consistent with the definitions used?    Are there any key 
susceptibility factors that were not included and need to be added? 

22

Specific Charge Questions
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Susceptibility Characteristics 

Characteristic Evaluated Susceptible Population
Pre-existing Disease Influenza/Infections, Asthma, COPD, CVD

Lifestage Older adults (65+) , Children

Sex Females

Genetics GSTM1, GSTP1, HMOX-1, NQO1, TNF-alpha

Diet Vitamin deficiency (C and E)

Body Mass Index Obesity

Socioeconomic Status (SES) Low SES

Air Conditioning Use Lower prevalence of usage

Involvement in Outdoor Activities Outdoor workers, Outdoor exercise 

Race/Ethnicity Blacks

Physical Conditioning ---

Smoking ---
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10. Chapter 9 describes effects of O3 on vegetation and ecosystems. Are the major 
effects of O3 exposure on vegetation and ecosystems identified and 
characterized? To what extent do the discussions and integration of evidence 
across scales (e.g., species, communities and ecosystems) correctly represent 
and clearly communicate the state of the science?  Has the ISA adequately 
characterized the available information on the relationship between O3 exposure 
and effects on individual plants and ecosystems?  Are there subject areas that 
should be added, expanded upon, shortened or removed? 

11. Chapter 10 provides a concise overview of key information regarding O3 effects on 
climate and UV-B exposure. What are the views of the Panel on the scientific 
soundness and usefulness of the discussion in Chapter 10 on the role of O3 in 
global climate change and changes in mean global temperatures? Is there any 
information regarding the climatic effects of domestically produced O3 on climate 
in the U.S. that should have been included? Is there important new information on 
UV-B effects or other welfare effects such as materials damage that have been 
overlooked and should be incorporated into this chapter?

24

Specific Charge Questions
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Ozone field study of cottonwood in New York City area 
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Ozone and Climate Change
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HERO

Health and Environmental Research Online

• Facilitates complete, sustainable and effective 
assessment development

• www.epa.gov/heronet

• Provides transparency to stakeholders and the public
• www.epa.gov/hero
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HERO Public Page
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HERO Public Page
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HERO Net



Linked Citations
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Ozone Landing Page
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Ozone Exposure- Considered
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Lead Landing Page
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LitReported (NOx Data)
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8:50 am Highlights of Draft ISA and Charge Questions

9:25 am Public Comments

10:15 am Break

10:20 am Charge Question 2 --- Causality Framework

11:00 am Charge Question 4 --- Atmospheric Chemistry and Ambient Concentrations

11:40 am Charge Question 10 --- Environmental Effects

12:35 pm Lunch

1:35 pm Charge Question 11 --- Climate Change and UV- B Effects

1:55 pm Charge Question 5 --- Exposure

2:00 pm Charge Question 6 --- Dosimetry and Mode of A ction

2:45 pm Break

3:00 pm Charge Question 7 & 8 --- Health Effects of S hort- and Long-Term Exposure

4:15 pm Charge Question 9 --- Susceptible Populations

4:35 pm Charge Question 3 --- Integrative Summary

5:05 pm Charge Question 1 --- Length of Document

Meeting Agenda


